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Investigating a DTV-based physical activity 
application to facilitate wellbeing in older adults
This paper describes a study that examined the usability and acceptability of a physical exercise 
application using the digital television platform for older adults. A key aim of this study was to 
obtain feedback from representative older users to inform further development of this application. 
Other key outcomes were to measure physical exertion objectively and subjectively whilst using 
this application and to investigate potential acute effects of the session on cognitive function and 
mood. The results indicated that the settings used for the current exercises did not produce physical 
H[HUWLRQDWDKLJKHQRXJKLQWHQVLW\WRKDYHVLJQL¿FDQWKHDOWKEHQH¿WVDOWKRXJKDSRVLWLYHLPSDFWRQ
PRRGZDVIRXQG6XEMHFWLYHIHHGEDFNLGHQWL¿HGDQXPEHURILVVXHVUHJDUGLQJYDULRXVDSSOLFDWLRQ
IHDWXUHV DQG SRVVLEOH DGDSWDWLRQV IRU WKH IXWXUH GHVLJQ DQG GHYHORSPHQW RI WKLV DSSOLFDWLRQ
including the use of gesture based user-control and the potential importance of monitoring user 
heart-rate to set exercise parameters. 
Older adults, physical exercise, DTV, gesture control, Wii mote.
1. INTRODUCTION
Physical activity is known to provide older adults 
ZLWKVXEVWDQWLDOEHQH¿WVWRWKHLUSK\VLFDODQGPHQWDO
ZHOOEHLQJLQFOXGLQJLPSURYHPHQWVLQFDUGLRYDVFXODU
IXQFWLRQEDODQFHPXVFOHVWUHQJWKDQGHQGXUDQFH
DV ZHOO DV JHQHUDO DIIHFW PRRG DQG FRJQLWLYH
VWDWXV &XUUHQW JXLGHOLQHV UHFRPPHQG WKDW ROGHU
DGXOWVVKRXOGXQGHUWDNHDPLQLPXPRIPLQXWHV
RIPRGHUDWHSK\VLFDOH[HUFLVHDZHHN>@+RZHYHU
there is evidence that only about one third of the 
ROGHU SRSXODWLRQ FXUUHQWO\ PHHW WKHVH JXLGHOLQHV
>@7KLVLVDVLJQL¿FDQWLVVXHJLYHQWKDWLQWKH8.
alone, cardiovascular disease is responsible for the 
GHDWKVRIRYHUSHRSOHSHU\HDUZLWKRI
all deaths directly attributed to inadequate physical 
DFWLYLW\ >@ ,PSRUWDQW EDUULHUV WR SK\VLFDO H[HUFLVH
IRU PDQ\ ROGHU DGXOWV LQFOXGH OLPLWHG PRWLYDWLRQ
IHDURILQMXU\RURWKHUPHGLFDOFRQGLWLRQVSDUWLFXODUO\
WKRVH DIIHFWLQJ PRELOLW\ +RZHYHU ZKLOH YDULRXV
LQLWLDWLYHV FXUUHQWO\ SURPRWH VWUXFWXUHG H[HUFLVH
SURJUDPPHV DW J\PV RU FRPPXQLW\ FHQWUHV ORZ
OHYHOVRIDWWHQGDQFHDQGKLJKGURSRXWUDWHVUHPDLQ
DIRUPLGDEOHSUREOHPZLWKDERXWKDOIRIDOOLQLWLDOO\
VHGHQWDU\DGXOWVTXLWWLQJZLWKLQWKH¿UVWVL[PRQWKV
>@7KXV LW LV OLNHO\ WKDWPDQ\ROGHUDGXOWV FRXOG
EHQH¿W IURP D VXLWDEO\ GHVLJQHG SK\VLFDO DFWLYLW\
SURJUDPPHWDLORUHGWRWKHLUUHTXLUHPHQWVDQGHDVLO\
DFFHVVLEOHZLWKLQWKHLUKRPH
The present switchover of analogue to digital 
WHOHYLVLRQ '79 DFURVV (XURSH PHDQV WKDW
households nationwide will require digital reception 
HTXLSPHQWZLWKLQ WKHQH[W IHZ\HDUV$VVXFK WKH
switchover presents a great opportunity to harness 
WKH WHFKQLFDO FDSDELOLWLHV RI QH[W JHQHUDWLRQ GLJLWDO
UHFHLYHUV DQG G\QDPLF EURDGFDVWLQJ SODWIRUPV WR
support the delivery of an easy-to-use physical 
DFWLYLW\ SURJUDPPH ZLWKRXW WKH QHHG IRU D 3& RU
JDPHV FRQVROH 7KLV LQFOXGHV WKH LQFRUSRUDWLRQ RI
advanced pointing and gesture-type devices that 
DUHFXUUHQWO\HPHUJLQJLQWKH'79PDUNHWHJWKH
+LOOFUHVW /RRS DQG WKH *U\DWLRQ LQDLU UHPRWH2
+RZHYHUUHVHDUFK LQWRWKHXVHRIFRPSXWHUEDVHG
WRROVWRSURPRWHHIIHFWLYHSK\VLFDODFWLYLW\IRUROGHU
DGXOWVLVOLPLWHG
Despite this, over the past two decades there have 
EHHQDQXPEHURIVWXGLHVWKDWKDYHH[SORUHGWKHXVH
RIYLGHRJDPHVIRUROGHUDGXOWVWRVXSSRUWFRJQLWLYH
IXQFWLRQV >HJ  @ 5HFHQWO\ WKLV KDV LQFOXGHG
D UHVHDUFK VWXG\ E\ %DVDN HW DO >@ ZKLFK IRXQG
VLJQL¿FDQW FRJQLWLYH EHQH¿WV LQ WKH WUDLQLQJ RI D
3& VWUDWHJ\ JDPH SDUWLFXODUO\ DPRQJVW H[HFXWLYH
control functions in older adults. More broadly 
KRZHYHU ZKHQ LW FRPHV WR H[SORULQJ SK\VLFDO
H[HUWLRQ VWXGLHV KDYH W\SLFDOO\ LQYROYHG FKLOGUHQ
\RXQJ ¿W DGXOWV RU VSHFLDOLVHG SRSXODWLRQ JURXSV
HJSHUVRQVZLWKWUDXPDWLFEUDLQLQMXU\DQGPRVW
KDYH UHSRUWHG RQO\ RQ HQHUJ\ H[SHQGLWXUH GXULQJ
play. Consequently, to our knowledge, very few 
studies have been published using older adults. One 
QRWDEOH H[DPSOH LV D VWXG\ E\ 6FKXOHU HW DO >@
ZKLFKKDVEULHÀ\UHSRUWHGRQWKHSRVLWLYHHIIHFWVRI
using the Nintendo Wii bowling with older adults over 
$OH[&DUPLFKDHO 0DUN5LFH Freya MacMillan $OLVRQ.LUN
6FKRRORI&RPSXWLQJ 'HSWRI6SRUW&XOWXUH	WKH$UWV
8QLYHUVLW\RI'XQGHH'XQGHH''+1 8QLYHUVLW\RI6WUDWKFO\GH*ODVJRZ*33
{acarmichael; mrice}@computing.dundee.ac.uk {freya.macmillan; alison.kirk}@strath.ac.uk
$OH[&DUPLFKDHO0DUN5LFH)UH\D0DF0LOODQ$OLVRQ.LUN
KWWSZZZKLOOFUHVWODEVFRP
2KWWSZZZJ\UDWLRQFRPLQGH[SKSXVSURGXFWVLQDLU
UHPRWHVKWPO
278 © 2010, the Authors
Investigating a DTV-based physical activity application to facilitate wellbeing in older adults
Alex Carmichael, Mark Rice, Freya MacMillan, Alison Kirk
DVLQJOHJDPLQJVHVVLRQ
/RRNLQJ PRUH ZLGHO\ DW µH[HUJDPLQJ¶ UHVHDUFK
*UDYHV HW DO >@ FRPSDUHG SUHGLFWHG HQHUJ\
H[SHQGLWXUHGXULQJDVHGHQWDU\FRPSXWHUJDPHZLWK
WKUHHDFWLYHJDPHVIRUWKH1LQWHQGR:LL,QYROYLQJ
SK\VLFDOO\DFWLYHFKLOGUHQDJHG\HDUVHDFK
JDPH ZDV SOD\HG IRU  PLQXWHV ZLWK D  PLQXWH
UHVWSHULRGEHWZHHQJDPHV7KHUHVXOWVVKRZHGWKDW
WKHDFWLYHJDPHVUHVXOWHGLQDQLQFUHDVHLQHQHUJ\
H[SHQGLWXUH RI  NFDO SHU KRXU FRPSDUHG WR WKH
sedentary one. While, an undergraduate study of 
KLJKO\DFWLYHDGXOWVPHDQDJH\HDUV
IRXQG WKDW WKH LQWHQVLW\OHYHO RI WKH :LL ER[LQJ DQG
WHQQLV JDPHV PHW WKH$PHULFDQ &ROOHJH RI 6SRUWV
0HGLFLQH $&60 PLQLPDO UHFRPPHQGDWLRQ IRU
ZHHNO\ H[SHQGLWXUH >@ %RWK VWXGLHV XVHG WKH
1LQWHQGR :LL 6SRUWV DV GLVWLQFW IURP WKH 1LQWHQGR
:LL)LW1:)
'ULYHQE\VXFKVWXGLHVDQGWKHFRPPHUFLDOVXFFHVV
RI UHODWHGJDPLQJ WHFKQRORJLHV WKH'HSDUWPHQWRI
+HDOWKDQG1+6LQWKH8.KDYHUHFHQWO\SURPRWHG
WKH 1:) WR FRPEDW VHGHQWDU\ OLIHVW\OHV DPRQJVW
REHVH SRSXODWLRQ JURXSV SDUWLFXODUO\ FKLOGUHQ >@
+RZHYHU ZH KDYH LGHQWL¿HG WKDW PDQ\ DVSHFWV
of the general design, range, and approach to the 
SK\VLFDO DFWLYLWLHV WKH 1:) SURYLGHV PDNHV WKH
GHYLFH XQVXLWDEOH IRU PDQ\ ROGHU DGXOWV >@ 7R
DGGUHVVWKLVZHH[SORUHGWKHGHVLJQRIDPRUHDJH
DSSURSULDWH SK\VLFDO DFWLYLW\ SURJUDPPH IRU ROGHU
DGXOWVDVSDUWRIWKH(&IXQGHG9LWDO0LQGSURMHFW7KH
DLPRIWKHSUHVHQWSLORWVWXG\ZDVWRJDWKHUIHHGEDFN
IURPUHSUHVHQWDWLYHROGHUXVHUVUHJDUGLQJLVVXHVRI
XVDELOLW\ DFFHSWDELOLW\ DQG WKH SRWHQWLDO ORQJWHUP
use of this alternative approach. Other objectives 
ZHUH WR PHDVXUH SK\VLFDO H[HUWLRQ GXULQJ WKH
H[HUFLVHSURJUDPERWKREMHFWLYHO\DQGVXEMHFWLYHO\
LQRUGHUWRGHWHUPLQHLIWKLVDSSOLFDWLRQFRXOGEHXVHG
as a physical activity tool to help older adults reach 
WKH FXUUHQW SK\VLFDO DFWLYLW\ UHFRPPHQGDWLRQV IRU
KHDOWKEHQH¿WV&RJQLWLYH IXQFWLRQDQGPRRGZHUH
also assessed to investigate the possible acute 
HIIHFWVRIXVLQJWKHDSSOLFDWLRQRQWKHVHRXWFRPHV
This paper will describe in detail the software 
SURJUDPPHGHYHORSHGIRUWKHVWXG\DQGWKHKDUGZDUH
VHWXS7KHSURFHGXUHDQGH[SHULPHQWDOPHWKRGDUH
WKHQ GLVFXVVHG IROORZHG E\ GHWDLOHG ¿QGLQJV IURP
WKHTXDQWLWDWLYHDQGTXDOLWDWLYHHOHPHQWVRIWKHVWXG\
:H¿QLVKE\VXPPDULVLQJRXUVWXG\DQGKLJKOLJKWLQJ
VRPHNH\LVVXHVIRUIXWXUHUHVHDUFK
2. PHYSICAL ACTIVITY PROGRAMME
7ZHQW\IRXU H[HUFLVHV ZHUH GHYHORSHG WR UXQ DV
SDUWRIDWKLUW\PLQXWH79EDVHGWUDLQLQJSURJUDPPH
7KHVHH[HUFLVHVZHUHFDUHIXOO\GHVLJQHGWRLQFOXGH
D IXOO UDQJH RI XSSHU DQG ORZHU ERG\ PRYHPHQWV
DQGZHUHEDVHGRQ UHFRJQLVHGH[HUFLVHSURJUDPV
GHVLJQHGIRUROGHUDGXOWVZKLFKWKHUHVHDUFKWHDP
ZHUHIDPLOLDUZLWK6WURQJHPSKDVLVZDVSODFHGRQ
giving the user clear instructions in order to ensure 
WKH\ FRXOG FDUU\ RXW WKH H[HUFLVHV DSSURSULDWHO\
7KLV LQFOXGHG D IRFXV RQ JLYLQJ WKH XVHU VRPH
HQFRXUDJHPHQWZLWKRXW LQWURGXFLQJ WKHHOHPHQWRI
FRPSHWLYHQHVVFRPPRQDPRQJVW1:)JDPHV
%HJLQQLQJ ZLWK ZDUPXS DFWLYLWLHV WKH XVHU WKHQ
PRYHGRQWRVHFWLRQVLQYROYLQJDHURELFDQGPXVFXODU
H[HUFLVHV 7KH H[HUFLVHV LQ WKLV VHFWLRQ ZHUH
LQWHUOHDYHGZLWKDµPDUFKRQWKHVSRW¶DFWLYLW\
to avoid cooling down during the instruction period. 
)LQDOO\ WKH SURJUDPPH ¿QLVKHG ZLWK D FRROGRZQ
DQGÀH[LELOLW\FRPSRQHQW$OVR LQFOXGHGZDVD¿YH
PLQXWH DQLPDWHG LQWURGXFWLRQ DW WKH VWDUW RI WKH
SURJUDPPHH[SODLQLQJ WKHSXUSRVHDQGEHQH¿WVRI
WKH µYLUWXDO LQVWUXFWRU¶ DQG YLVXDOO\ GHPRQVWUDWLQJ
LQWHUDFWLRQXVLQJWKH:LLPRWH
:LWKWKHORQJWHUPDLPRIH[SORULQJWKHGHYHORSPHQW
of a specialised gesture control, this pilot work 
XVHG WKH LQWHJUDWHG IHDWXUHV RI WKH :LL PRWH WR
support the detection of a broad range of physical 
PRYHPHQWV 7KLV ZDV WKH RQO\ LQSXW GHYLFH XVHG
IRUWKHVWXG\+RZHYHURQFHVRIWZDUHGHYHORSPHQW
was underway, it was discovered that recognition of 
WKHUHDOZRUOGJHVWXUHVZDVVRPHZKDWHUURUSURQH
7KXV VRPH RI H[HUFLVHV QHFHVVLWDWHG WKH XVHU WR
press a key to count repetitions.
3UHVHQWHG LQ WDEOH  LV D VXPPDU\ RI DOO WKH
VHTXHQFHGDFWLYLWLHVLQWKHSURJUDPPHLQFOXGLQJWKH
GXUDWLRQRIHDFKDFWLYLW\WLPHGLQVHFRQGV'XULQJWKH
SHUIRUPDQFH HDFK H[HUFLVH ZDV HLWKHU FRQWUROOHG
E\DEXWWRQSUHVV $RU%RUSK\VLFDOJHVWXUH QR
EXWWRQV$VLOOXVWUDWHGLQWKHWDEOHIRUDFWLYLWLHVOLNH
WKHZULVWFLUFOHVWKHH[HUFLVHZDVUHSHDWHGWZLFHLQ
WKHSURJUDP HJ;V WR LQGLYLGXDOO\H[HUFLVH
HDFKZULVW3URPSWVLQWKHSURJUDPPHDXWRPDWLFDOO\
LQVWUXFWHGXVHUVZKHQWRFKDQJHWKH:LLPRWHLQWRD
different hand.
)RUWKHXVHULQWHUIDFH8,HDFKH[HUFLVHFRQVLVWHG
RI WZR VWDJHV D D VKRUW H[HUFLVH GHPRQVWUDWLRQ
DQGEDSK\VLFDOZRUNRXWRIWKDWSDUWLFXODUH[HUFLVH
7KH LQVWUXFWLRQV FRQVLVWHG RI KLJKOLJKWHG WH[W ZLWK
DFFRPSDQ\LQJDXGLRFRPPHQWDU\DVZHOODVDVKRUW
RQHPLQXWHORRSHGYLGHRGHPRQVWUDWLRQRIDYLUWXDO
LQVWUXFWRUSHUIRUPLQJWKHH[HUFLVHWREHXQGHUWDNHQ
VHH¿JXUH ,Q WKHGHVLJQ FDUHIXO DWWHQWLRQZDV
SDLGWRUH¿QHWKHLQVWUXFWLRQVLQRUGHUWRNHHSWKHP
VKRUW LQIRUPDWLYH DQG WR WKH SRLQW 6LPLODUO\ WKH
GHVLJQRIWKH8,WRRNLQWRFRQVLGHUDWLRQLQWHUDFWLQJLQ
WKHWHOHYLVLRQHQYLURQPHQWE\HQVXULQJJRRGVFUHHQ
FRQWUDVW DSSURSULDWH WH[W OHJLELOLW\ DQG OD\RXW RI
screen content for the target group. 
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Activity description Input modality
Duration
of 
activity
Warm up section
1 Heel digs Button press (A) 30s
2 Side steps Button press (A) 30s
3 Hamstring curls Button press (A) 30s
4 Wrist circles Button press (A) 2X 30s
5 Ankle circles Button press (B) 2 X 30s
6 Shoulder circles Button press (B) 30s
Aerobic section
1
Heel dig / bicep 
curl Gesture 30s
2
Side step / upright
rowing Gesture 30s
3
Marching on the 
spot Gesture 30s
4
Knee lift / chest 
press Gesture 30s
5
Hamstring curl /
rowing Gesture 30s
6 Half jacks Gesture 30s
Muscular section
1 Bicep curl Gesture 30s
2 Triceps extension Gesture 30s
3 Sit to stand squat Button press (A) 30s
4 Side bend Button press (A) 2 X 30s
Cool down section
1 Heel dig Button press (A) 30s
2 Side step Button press (A) 30s
3 Hamstring curl Button press (A) 30s
Stretches
1 Hamstring stretch Button press (A) 2 X 30s
2 Calf stretch Button press (A) 2 X 30s
3 Chest stretch Button press (A) 30s
4 Quadriceps stretch Button press (A) 2 X 30s
5
Shoulder / triceps
stretch Button press (A) 30s
 
Table 1: Description of the exercise program.
During these instructions, users had the opportunity 
WRSUDFWLFHWKHH[HUFLVHIRUH[DPSOHWRHQVXUHWKH\
were holding the input device correctly. When the 
XVHU IHOW UHDG\ WKH\ SUHVVHG WKH µ¶ NH\ DQG WKH
H[HUFLVHVWDJHZRXOGEHJLQ
Figure 1: Screen shot of the instructions. Left, bullet 
pointed information. Right, video of the virtual instructor.
7RHQJDJHLQWKHSK\VLFDOZRUNRXWWKH8,FRQVLVWHG
RIDQXPEHURINH\IHDWXUHVWKDWZHUHGHVLJQHGWR
PDNHWKHDFWLYLWLHVIXQHQJDJLQJDQGVLPSOHWRXVH
$VLOOXVWUDWHGLQ¿JXUHWKHVHLQFOXGHG
 2QVFUHHQ FRQ¿UPDWLRQ WR EHJLQ H[HUFLVLQJ
DFRQ¿UPDWLRQER[ZLWKDFRXQWGRZQDXWRPDWLFDOO\
appeared in the centre of the screen, while at the 
HQGRIWKHH[HUFLVHDGGLWLRQDO LQVWUXFWLRQVWROGWKH
XVHUZKHQWRVWRS6RPHRIWKHH[HUFLVHVLQYROYHG
PRYHPHQW DOWHUQDWLQJ EHWZHHQ GLIIHUHQW SDUWV RI
WKHERG\DJDLQUHOHYDQWSURPSWVZHUHSURYLGHGDV
required.
9LUWXDO,QVWUXFWRU Chosen to be age-appropriate, 
WKH µFRDFK¶ZDVSRVLWLRQHGZLWKLQ WKHFHQWUHRI WKH
screen, and was designed to visually reinforce the 
PRYHPHQWV UHTXLUHG IRU WKDW SDUWLFXODU H[HUFLVH
'HSHQGLQJ RQ WKH SDUWLFXODU PRYHPHQWV LQYROYHG
LQFOXGLQJ VLWWLQJ RU VWDQGLQJ WKH YLHZV RI WKH
µFRDFK¶SUHVHQWHGWRWKHXVHUFRPSULVHGRIDPL[WXUH
RIGLIIHUHQWFDPHUDDQJOHVWRHQVXUHFODULW\
 %DFNJURXQG PXVLF WR DFFRPSDQ\ WKH YLUWXDO
instructor, and help users keep in beat with the 
PRYHPHQW RI WKH H[HUFLVH D VHOHFWLRQ RI DHURELF
PXVLF ZDV SOD\HG DW D WHPSR WKDW LV FRPSDUDEOH
ZLWKWKDWRIWKHH[HUFLVHLQTXHVWLRQ7HPSRGXULQJ
WKH ZDUPXS DHURELFV DQG FRROGRZQ VHFWLRQV
UDQJHGIURPESPZKLOVWGXULQJWKHPXVFXODU
VHFWLRQLWZDVEHWZHHQESP6ORZHUDQGOHVV
RYHUWO\UK\WKPLFPXVLFZDVXVHGIRU WKHVWUHWFKLQJ
FRPSRQHQW
/LYHYLGHRRIWKHXVHUwith the audio disabled, 
WKLV ZDV LPSOHPHQWHG WR DOORZ WKH XVHU WR VHOI
FRUUHFWWKHLUERG\SRVLWLRQSDUWLFXODUO\LQFRPSDULQJ
WKHLUSHUIRUPDQFHZLWKWKHLQVWUXFWRU¶VDQDQDORJXH
WRDODUJHPLUURURIWHQXVHGDWH[HUFLVHFODVVHV
 5HSHWLWLRQ FRXQW as an indication of how 
individuals were progressing, when the full 
PRYHPHQW ZDV GHWHFWHG E\ WKH V\VWHP RU NH\
SUHVVHGE\ WKHXVHUDQH\HFDWFKLQJVWDU URWDWHG
280 © 2010, the Authors
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with each count, within which the repetition-count 
QXPEHULQFUHDVHGLQFUHPHQWDOO\
 $GGLWLRQDO LQVWUXFWLRQV WH[W SURPSWV ZHUH
GLVSOD\HGDWWKHERWWRPRIWKHVFUHHQDQGGXSOLFDWHG
LQDXGLRWRUHVWDWHSRVWXUHDQGSRVLWLRQHJµUHDFK
XS DQG RYHU ZLWK \RXU DUP¶ RU µNHHS \RXU IHHW ÀDW
RQ WKH ÀRRU¶ 7KHVH SURPSWV ZHUH EDVHG XSRQ
WKH UHVHDUFK WHDP¶V H[SHULHQFH RI UXQQLQJ VLPLODU
H[HUFLVHVZLWKROGHUDGXOWVDQGWKHFRPPRQHUURUV
QRYLFH H[HUFLVHUV PDNH ,Q DGGLWLRQ WKURXJKRXW
WKH H[HUFLVHV ZRUGV RI HQFRXUDJHPHQW ZHUH
LQWHUPLWWHQWO\SUHVHQWHGE\WKHSURJUDPPHVXFKDV
µORRNLQJJRRG¶DQGµZHOOGRQH¶
Figure 2: Screen shot of the exercising interface.
$V SDUW RI WKH SUHSDUDWLRQ IRU WKH VRIWZDUH
GHYHORSPHQWSURFHVVIRUWKHLQFOXVLRQRIWKHYLUWXDO
instructor, a green screen studio was utilised to 
UHFRUG WKH IXOO VHWRI H[HUFLVHV$QROGHU YROXQWHHU
DJHGIURPDORFDOH[HUFLVHFODVVYROXQWHHUHGWR
EH WKH FRDFK :LWKLQ WKH VWXGLR WZR +' FDPHUDV
ZHUH VHWXS WR VLPXOWDQHRXVO\ UHFRUG GLIIHUHQW
SRVLWLRQV IURQW DQG VLGH RI HDFK H[HUFLVH DQG
careful attention was paid to the use of even lighting 
LQ WKH VWXGLR WR DYRLG H[FHVVLYH VKDGRZV 2QFH
FRPSOHWHWKHYLGHRVZHUHWKHQHGLWHGWRNH\RXWWKH
FKURPDEDFNJURXQGDQGVHJPHQW WKH IRRWDJH LQWR
VLQJOHH[HUFLVHVFRPELQLQJWKHYLGHRIURPGLIIHUHQW
FDPHUD DQJOHV )XUWKHUPRUH DV DOO WH[W LQ WKH
SURJUDPPH ZDV GXSOLFDWHG E\ DXGLR FRPPHQWDU\
all the audio was recorded in a professional sound 
proof studio, using the voice of an aerobics instructor 
with a local accent and up-beat tone.
For user testing, interactive prototypes were displayed 
RQD´ZLGHVFUHHQ/&'WHOHYLVLRQFRQQHFWHGWRD
PLQL3&XQLW*+]ZLWKDEXLOWLQJUDSKLFVFDUG
&RPSDUHGWRWKHDUFKLWHFWXUHRIPDQ\VHWWRSER[HV
D UHODWLYHO\ SRZHUIXO &38 SURFHVVRU ZDV UHTXLUHG
WR VPRRWKO\ UXQ WKH SURWRW\SH PXOWLPHGLD FRQWHQW
ZKLFKZDVQRWFRPSUHVVHGLQWKHVDPHZD\GLJLWDO
WUDQVPLVVLRQV DUH$OVR JLYHQ YDULDWLRQV LQ FRORXU
FRQ¿JXUDWLRQWH[WGLVSOD\DQGDODFNRIVXSSRUWIRU
YLGHRFDSWXULQJGHYLFHVOLNHWKH86%ZHEFDPHUD
D3&VLPXODWRUDSSHDUHGDQDSSURSULDWHRSWLRQDVD
SODWIRUPIRUWKHSURWRW\SHV\VWHPXVHGLQWKLVVWXG\
6XSSRUWHG RQ PDQ\ FRQVXPHU HOHFWURQLF GHYLFHV
WKH8,ZDVSULPDULO\EXLOWLQ)ODVK/LWHYHUVLRQ
GHYHORSHGXVLQJ$GREH)ODVK3URIHVVLRQDO&6
$V SDUW RI WKH VRIWZDUH DUFKLWHFWXUH $FWLRQ6FULSW
DVÀDVKYLGHRÀYVRXQGZDYDQG;0/¿OHV
ZHUHH[WHUQDOO\ ORDGHG LQWR WKHÀDVKPRYLH IURPD
local directory. This was purposely done to reuse 
PXFK RI WKH VFULSWLQJ FRGH DQG UHGXFH PHPRU\
GHPDQGV DW UXQWLPH FDXVHG E\ HPEHGGLQJ ODUJH
¿OHV ZLWKLQ WKH )ODVK WLPH OLQH 7R HQDEOH WKH :LL
PRWH WRFRPPXQLFDWHZLWK WKH)ODVKDSSOLFDWLRQD
SURSULHWDU\%OXHWRRWKVWDFN %OXH6ROHLOZDV
required to detect and pair the peripheral device to 
DORFDOKXPDQLQWHUIDFHGULYHU+,'$VWKHWHVWLQJ
3&ZDVQRW%OXHWRRWKHQDEOHGDVWDQGDUG86%
Bluetooth adaptor was used to support wireless 
connectivity. For gesture control, an application 
FDOOHG *ORYH3,(  ZDV XVHG WR HPXODWH WKH :LL
PRWH :LWKLQ WKLV HQYLURQPHQW D VRIWZDUHEDVHG
SURJUDPZDVVSHFL¿FDOO\GHYHORSHGWRFRQWUROWKH[
\DQG]DFFHOHUDWLRQVDQGWRKDQGOHDVPDOOVHWRI
EXWWRQFRPPDQGVLHWKH$%DQGEXWWRQVRQWKH
:LLPRWH$VSDUWRIWKHPRWLRQVHQVLQJFRRUGLQDWHG
JHVWXUHV ZHUH WKHQ WUDQVODWHG LQWR WKH PRWLRQ
sensing buttons in order to be used as navigational 
FRPPDQGV LQ WKH 8, DSSOLFDWLRQ +RZHYHU DV
LQWULFDWHJHVWXUHVDQGORZHUERG\PRYHPHQWVZHUH
GLI¿FXOWWRDFFXUDWHO\GHWHFWIRUVRPHH[HUFLVHVVHH
WDEOHXVHUVZHUHUHTXLUHGWRSUHVVDVLQJOHEXWWRQ
DIWHUHDFKFRPSOHWHGUHSHWLWLRQ:HFRQVLGHUHGWKLV
FRPSURPLVHWREHDFFHSWDEOHIRUWKHFXUUHQWVWXG\
EXW UHFRJQLVH WKDW LW ZRXOG QRW EH IRU D ¿QDOLVHG
V\VWHP
3. METHOD
Nineteen participants were recruited via the 
8QLYHUVLW\ RI 6WUDWKFO\GH  PDOH  IHPDOH $OO
SDUWLFLSDQWVZHUHDJHG!\HDUV 0HDQDJH
\HDUVDQGSURYLGHGZULWWHQFRQVHQWWRWDNHSDUWLQ
WKHVWXG\(DFK WULDOVHVVLRQ ODVWHGEHWZHHQ
PLQXWHVDQGZDVFRQGXFWHGLQDODERUDWRU\VHWWLQJ
KWWSZZZEOXHVROHLOFRP
KWWSVLWHVJRRJOHFRPVLWHFDUONHQQHUJORYHSLH
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3.1 Pre-session measures
%ORRGSUHVVXUHKHLJKWDQGZHLJKWZHUHPHDVXUHG
SULRUWRWKHSK\VLFDODFWLYLW\VHVVLRQVDQGERG\PDVV
LQGH[ %0, FDOFXODWHG NJP 0RRG ZDV DOVR
DVVHVVHG XVLQJ WKH 3RVLWLYH DQG 1HJDWLYH $IIHFW
6FKHGXOH3$1$6>@ZKLFKFRQVLVWVRI LWHPV
GHVLJQHG WR UDWH RQ D SRLQW /LNHUW VFDOH KRZ
SDUWLFLSDQWV IHOW RYHU WKH SDVW PRQWK 7KH 3$1$6
KDV WZR VXEVFDOHV D SRVLWLYH DQG QHJDWLYH VFDOH
3$1$6SRV DQG 3$1$6QHJ UHVSHFWLYHO\ 6FRUHV
DUHDGGHGWRJLYHWRWDO3$1$6SRVDQG3$1$6QHJ
VFRUHV7KHJUHDWHU WKH3$1$6SRVWRWDODQGORZHU
WKH 3$1$6QHJ WRWDO WKH PRUH IDYRXUDEOH WKH
RYHUDOOPRRGRI WKH LQGLYLGXDO7KXVDQ LQFUHDVH LQ
3$1$6SRVDQGGHFUHDVHLQ3$1$6QHJUHSUHVHQWV
DQRYHUDOOLPSURYHPHQWLQPRRGZKLOVWDGHFUHDVH
LQ3$1$6SRVDQGLQFUHDVHLQ3$1$6QHJLQGLFDWHV
a decline.
Cognitive function was also assessed using a test 
RIQRQYHUEDOLQWHOOLJHQFH721,7KLVWHVWFRPHV
ZLWKWZRSDUDOOHOIRUPV$DQG%PDNLQJLWVXLWDEOH
IRU SUH DQG SRVWWHVWLQJ DV IRUPV $ DQG % ZHUH
FRXQWHUEDODQFHGRYHU WKHVHVHVVLRQV7KH721,
PHDVXUHVDSWLWXGHDEVWUDFWUHDVRQLQJDQGSUREOHP
VROYLQJDQGFRQVLVWVRILWHPVHDFKZLWKDPDWUL[
RI LPDJHVDQGDSUREOHPWRVROYH>@)LYHWUDLQLQJ
LWHPV DUH XVHG WR H[SODLQ WKH WDVN $ IDFLOLWDWRU
QRWHGWKHSDUWLFLSDQWV¶DQVZHUIRUHDFKRIWKHLWHPV
6FRUHV DUH FDOFXODWHG E\ WRWDOOLQJ WKH QXPEHU RI
FRUUHFWDQVZHUVXQWLORXWRIFRQVHFXWLYH LWHPV
DUH DQVZHUHG LQFRUUHFWO\ )RU WKH 721, LW ZDV
H[SHFWHGWKDWDGPLQLVWUDWLQJWKLVWHVWZRXOGLGHQWLI\LI
SK\VLFDODFWLYLW\KDGDQLPSDFWRQSDUWLFLSDQWV¶VNLOOV
DW VROYLQJ QRYHO DEVWUDFW SUREOHPV D SURPLQHQW
FRPSRQHQWRILQWHOOLJHQFH+RZHYHULWLVLPSRUWDQW
to note that these tests were only designed to take 
DJHQHUDOLVHGYLHZRIDQ\PDUNHGLPSURYHPHQWVLQ
intelligence.
'XULQJWKHVHVVLRQVKHDUWUDWHZDVPHDVXUHGXVLQJ
D 3RODU KHDUW PRQLWRU DQG SHUFHLYHG H[HUWLRQ ZDV
UHFRUGHG XVLQJ %RUJ¶V 3HUFHLYHG ([HUWLRQ VFDOH
53(DWWKHHQGRIHDFKDFWLYLW\>@3UHGLFWHGKHDUW
UDWH PD[LPXP IRU HDFK LQGLYLGXDO ZDV GHWHUPLQHG
XVLQJ WKH HTXDWLRQ [DJH >@ ZLWK WKH
predicted heart rate being rounded down to the 
QHDUHVWZKROHQXPEHU53(ZDVXVHGWRGHWHUPLQH
LI XVHUV SHUFHLYHG WKH\ ZHUH ZRUNLQJ DW WKH VDPH
level as their actual heart rate. In order to categorise 
KHDUWUDWHLQWHQVLW\DYHUDJHDQGPD[LPXPKHDUWUDWH
GXULQJWKHVHVVLRQZDVUHFRUGHGLQEHDWVSHUPLQXWH
DQGH[SUHVVHGDVDSHUFHQWDJHRISUHGLFWHGKHDUW
UDWH PD[LPXP +5PD[ ,PPHGLDWHO\ DIWHU HDFK
LQGLYLGXDODFWLYLW\KHDUWUDWHZDVQRWHGDQG+5PD[
FDOFXODWHG+HDUWUDWHDQG53(GXULQJWKHSK\VLFDO
activity session were categorised by intensity using 
WKH $&60 JXLGHOLQHV %ULHÀ\ ZRUNLQJ EHWZHHQ
+5PD[ 53(  FRUUHVSRQGV WR D µOLJKW¶
LQWHQVLW\ +5PD[ LV D µPRGHUDWH¶ LQWHQVLW\
53(+5PD[ 53( LVD µYLJRURXV¶
LQWHQVLW\ ZLWK +5PD[ 53(  UHODWLQJ WR D
µYHU\KDUG¶LQWHQVLW\$Q53(UDWLQJEHWZHHQDQG
 FRUUHVSRQGV WR WKH LQWHQVLW\ OHYHOV UHTXLUHG WR
JDLQSK\VLRORJLFDODGDSWDWLRQ>@
3.2 Post-session measures
3DUWLFLSDQWV FRPSOHWHG WKH 3$1$6 EDVHG RQ KRZ
WKH\ IHOW LPPHGLDWHO\ DIWHU WKH SK\VLFDO DFWLYLW\
session. Cognitive function was assessed using the 
721, ZLWK WKH DSSURSULDWH SDUDOOHO VHW RI LWHPV
4XHVWLRQV UHJDUGLQJ WKHDSSOLFDWLRQ¶V XVDELOLW\ DQG
acceptability were given using a short questionnaire, 
IROORZHG E\ D  PLQXWH VHPLVWUXFWXUHG LQWHUYLHZ
with each participant.
3.3 Data analysis
&KDQJHVLQ3$1$6SRVLWLYHDQGQHJDWLYHVXEVFDOH
VFRUHVDQG721,VFRUHIRUSUHDQGSRVWVHVVLRQV
ZHUH DQDO\VHG 7KH QRUPDOLW\ RI WKH GLVWULEXWLRQV
ZDVDVVHVVHGXVLQJ WKH.ROPRJRURY6PLUQRY WHVW
)RUQRUPDOO\GLVWULEXWHGGDWDS!SDLUHGVDPSOH
WWHVWVZHUHXVHGWR¿QGFKDQJHVEHWZHHQSUHDQG
SRVWVHVVLRQPHDVXUHV:KHQGDWDZDVQRWQRUPDOO\
GLVWULEXWHGSD:LOFR[RQVLJQHGUDQNWHVWZDV
XVHGWRGHWHUPLQHGLIIHUHQFHVEHWZHHQSUHDQGSRVW
VHVVLRQYDOXHV6LJQL¿FDQFHZDVVHWDWS
)URPWKHTXHVWLRQQDLUHVDQGLQWHUYLHZVWKHIROORZLQJ
WRSLFV ZHUH FRYHUHG HQMR\PHQW DQG GLI¿FXOW\
UDWLQJ RI WKH DFWLYLWLHV XVDELOLW\ RI WKH :LL PRWH
appropriateness of the activities (including the use 
RI LQVWUXFWLRQV DQG EDFNJURXQG PXVLF DQG IXWXUH
PRGL¿FDWLRQVLQWKHDSSOLFDWLRQ,QWHUYLHZWUDQVFULSWV
ZHUHUHDGDQGPDLQWKHPHVHVWDEOLVKHG3DUWLFLSDQW
TXRWHVUHOHYDQWWRHDFKWKHPHZHUHWKHQWDEXODWHG
WRJHWKHUDQGGLYLGHGLQWRVPDOOHUVXEWKHPHV
4. RESULTS
Over the full session, average heart rate was found 
WR EH RI OLJKW LQWHQVLW\ +5PD[ DQG
PD[LPXP KHDUW UDWH ZDV DW D PRGHUDWH OHYHO RI
LQWHQVLW\ +5PD[ DOWKRXJK WKLV LV
FORVHWRWKHµYLJRURXV¶OHYHO7KHPHDQLQWHQVLW\IRU
HDFKLQGLYLGXDODFWLYLW\LVVKRZQLQWDEOHDV+5PD[
DFWXDO LQWHQVLW\ DQG 53( SHUFHLYHG LQWHQVLW\
7KUHH RI WKH DHURELF H[HUFLVHV FRUUHVSRQGHG WR D
PRGHUDWHLQWHQVLW\NQHHOLIWZLWKFKHVWSUHVVDUPV
KDPVWULQJFXUOZLWKXSULJKWURZDUPVDQGKDOIMDFNV
$OO RWKHU DFWLYLWLHV ZHUH RI D OLJKW LQWHQVLW\ EDVHG
RQWKHKHDUWUDWHGDWD)RU53(WZRH[HUFLVHVIHOO
into the range required for physiological adaptation 
KDPVWULQJFXUOZLWKXSULJKWURZDUPVDQGKDOIMDFNV
ZLWK WKH UHPDLQLQJ DFWLYLWLHV KDYLQJ D PHDQ 53(
YDOXHEHORZWKLVUDQJH53(>@
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Table 2: Mean perceived (RPE) and actual (%HRmax) 
intensity for each of the activities (n=19).
Activity Description
Mean
%HRmax 
(±SD)
Mean
RPE (±SD)
Warm up
1 Heel digs 56.11 (±5.47) 8.32 (±1.89)
2 Side steps 53.41 (±6.02) 8.74 (±1.82)
3 Hamstring curls 59.73 (±8.71) 9.47 (±1.81)
4 Wrist circles 53.42 (±8.39) 8.95 (±1.75)
5 Ankle circles 52.63 (±5.20) 9.32 (±1.95)
6 Shoulder circles 54.26 (±7.09) 9.58 (±2.06)
Aerobic section
1
Heel digs/bicep 
curls 60.00 (±5.82) 10.26 (±1.70)
2
Side steps/
upright rows 61.4 (±9.17) 10.47 (±1.71)
3
Marching on the 
spot 63.30 (±8.76) 11.16 (±1.83)
4
Knee lifts/chest 
press 69.67 (±9.02) 11.84 (±1.57)
5
Hamstring curl/
rows 69.09 (±9.80) 12.16 (±1.50)
6 Half jacks 69.16 (±7.53) 12.32 (±1.29)
Muscle section
1 Bicep curls 56.98 (±1.87) 10.74 (±1.66)
2
Triceps 
extensions 57.13 (±6.53) 10.78 (±1.78)
3
Sit to stand 
squat 57.42 (±6.06) 11.11 (±1.63)
4 Side bends 53.64 (±6.81) 10.79 (±1.87)
Cool-down
1 Heel digs 58.45 (±1.47) 11.11 (±1.76)
2 Side steps 56.83 (±1.85) 11.21 (±1.40)
3 Hamstring curls 62.29 (±8.75) 11.47 (±1.31)
Stretches
1
Hamstring 
stretch 58.90 (±6.01) 11.06 (±2.04)
2 Calf stretch 57.87 (±5.88) 10.50 (±2.36)
3 Chest stretch 59.12 (±7.99) 9.94 (±2.04)
4
Quadriceps 
stretch 59.40 (±6.39) 10.61 (±2.38)
5
Shoulder/triceps 
stretch 59.23 (±6.58) 10.39 (±2.30)
&KDQJHLQPHDQPRRGDQGFRJQLWLYHIXQFWLRQVFRUHV
SUHWRSRVWVHVVLRQDUHVKRZQLQWDEOH0RRGZDV
IRXQGWRLPSURYHDIWHUWKHVHVVLRQZLWKDQLQFUHDVH
LQ 3$1$6 SRVLWLYH VFRUH ]    U     S
   DQG DQ HTXLYDOHQW GHFUHDVH LQ 3$1$6
QHJDWLYHVFRUH] U S 1R
VLJQL¿FDQW GLIIHUHQFH LQ 721, VFRUH ZDV IRXQG
EHIRUHDQGDIWHUWKHVHVVLRQ] U
 S 
Table 3: Change in average PANAS and TONI-3 
measures pre to post session (n=19).
Outcome
measu re
P re-session 
mean ±SD
Post-session 
mean ±SD Sig.
PANASpos 45.53 ±10.52 49.11 ±12.37 p=0.008
PANASneg 22.42 ±9.62 17.68 ±10.77 p=0.007
TONI-3 
score 30.84 ±9.59 31.95 ±8.68 p=0.347
Consequently, the results indicated that while 
undertaking the sequence of physical activities was 
IRXQGWRKDYHDSRVLWLYHHIIHFWRQPRRGDQDUHDRI
ZHOOEHLQJ QR VLJQL¿FDQW GLIIHUHQFH ZDV IRXQG RQ
JHQHUDOLQWHOOLJHQFH+RZHYHULWLVDQWLFLSDWHGWKDW
,PSURYHPHQW LQ µLQWHOOLJHQFH¶ ZRXOG UHTXLUH
VLJQL¿FDQWO\ ORQJHU HQJDJHPHQW ZLWK DQ H[HUFLVH
UHJLPH WKDQ WKDW LQ DQ DFXWH VWXG\ DV SUHVHQWO\
UHSRUWHG 6XFK ORQJHU WHUP HIIHFWV DUH VRPHWKLQJ
WKHUHVHDUFKWHDPKRSHVWRSXUVXHLQWKHIXWXUH
6XEMHFWLYHO\ VHVVLRQV ZHUH UHSRUWHG DV IXQ DQG
interesting, particularly given that use of the physical 
H[HUFLVHDSSOLFDWLRQZDVQRWUHOLDQWRQWHFKQRORJLFDO
H[SHULHQFH $V VXFK PRVW SHRSOH UDWHG WKH
SURJUDPPH DV HQMR\DEOH WR YHU\ HQMR\DEOH LQ WKH
questionnaire, with the interaction and navigation 
being easy to very easy to use. In particular, the 
PDMRULW\ RI SDUWLFLSDQWV WKRXJKW WKH DFWLYLWLHV ZHUH
ZHOO SLWFKHG IRU VRPHRQH LQ WKH ROGHU DJH JURXS
particularly those who were relatively inactive or 
involved in little physical activity. Individuals also 
OLNHGWKHIDFWWKDWIRUSHRSOHZLWKOLPLWHGFRRUGLQDWLRQ
or balance, they had the option of either sitting down 
RUVWDQGLQJXSWRXVHWKHSURJUDPPH
4.1 Virtual Instructor
6LPLODUO\ FRPPHQWV ZHUH YHU\ SRVLWLYH DERXW WKH
LQFOXVLRQ RI D YLUWXDO LQVWUXFWRU LQ WKH SURJUDPPH
which overall was considered well suited for this 
age group (e.g. It was quite good that you think 
\RXFDQGRVOLJKWO\EHWWHU´,QWKLVUHJDUGFULWLFLVPV
ZHUHJHQHUDOO\PLQRUDQG UHODWHG WRGLVFUHSDQFLHV
in using the pre-recorded videos. This included 
LGHQWLI\LQJWKDWWKHLQVWUXFWRUZDVQRWDOZD\VLQWLPH
ZLWKWKHEHDWRIWKHPXVLFRUWKHLQVWUXFWLRQVDQG
did not always accurately replicate the on-screen 
LQVWUXFWLRQV HJ VZLWFKLQJ WKH :LL PRWH LQWR D
GLIIHUHQWKDQGVHHVHFWLRQ)XUWKHUPRUHZKHQ
asked about gender and age preferences, the use 
RIDIHPDOHLQVWUXFWRUZDVQRWIRXQGWREHDQLVVXH
DOWKRXJK WKLV LV EDVHG RQ D YHU\ VPDOO VDPSOH
FRQWDLQLQJ YHU\ IHZ PDOHV 6RPH SDUWLFLSDQWV GLG
VWUHVVDSUHIHUHQFHIRUDµ¿WWHU¶\RXQJHUORRNLQJUROH
PRGHODOWKRXJK WKHVHRSLQLRQVZHUH LQDPLQRULW\
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0RUH JHQHUDOO\ WKH XVH RI D PRUH UHSUHVHQWDWLYH
instructor was found to be reassuring, given that the 
XVHUZDVQRWDWSHDN¿WQHVV,QGHHGJLYHQWKDWWKH
YLUWXDO LQVWUXFWRUZDVDSSDUHQWO\RIDYHUDJH¿WQHVV
it was felt that she could be related to by the user 
PRUH WKDQDFDUWRRQW\SHFKDUDFWHUVXFKDV WKRVH
GHPRQVWUDWHGRQJDPHFRQVROHVOLNHWKH:LL)LW
,¶PVXUHLWZDVGHOLEHUDWHWRKDYHDQROGHUSHUVRQ
WKDW GLGQ¶W ORRN OLNH D  \HDU ROG Q D OHRWDUG
<RX NQRZ NLQGD SHRSOH \RX JHW DW J\PV \RX
JR WKHUH DQG \RX WKLQN µ\HDK ZHOO WKHUH¶V QR
ZD\ , FDQHYHUHPXODWH WKRVH IRON¶«VR , WKLQN
that, that was good to have that kind of role 
PRGHO « , GLG ¿QG WKH IHHGEDFN IURP ORRNLQJ
DW WKH LQVWUXFWRU XVHIXO « LW¶V D PLUURU LPDJH RI
FRXUVH EXW WKDW¶V WKH VDPH DV EHLQJ LQ D FODVV 
 
6KHZDVPD\EHD µZHH¶ OLWWOHELWRQ WKHKHDY\
VLGH«EXWPD\EHWKDW¶VWRKHOSHQFRXUDJHSHRSOH
«VKHORRNHGTXLWHFKHHUIXODQGKDSS\DQG,WKLQN
,QPRUHGHWDLOWRKLJKOLJKWVRPHRIWKHPDLQ¿QGLQJV
IURPWKHTXHVWLRQQDLUHDQGLQWHUYLHZGDWDDVHOHFWHG
VXPPDU\ LV JLYHQ EHORZ 7KHVH DUH LQWHQGHG
to raise questions rather than present design 
UHFRPPHQGDWLRQV
4.2 Input Control
)LUVWO\ZKLOH WKHTXHVWLRQQDLUHV UDWHG WKH:LLPRWH
as very easy to use, deeper probing in the interviews 
LGHQWL¿HGWKDWVRPHIRXQGLWKDUGWRUHPHPEHUZKLFK
EXWWRQVWRSUHVVRUZKHQWRSUHVVWKHPGXULQJWKH
H[HUFLVHV,QSDUWLFXODUDVSDUWRIWKHURXWLQHLWZDV
IRXQG WR EH TXLWH WD[LQJ WR SHUIRUP DQ H[HUFLVH LQ
co-ordination with the button presses. Part of this 
SUREOHP ZDV SHUFHLYHG WR UHODWH WR WKH SODFHPHQW
RI EXWWRQV RQ WKH FRQWURO DQG UHPHPEHULQJ ZKLFK
EXWWRQZDVZKLFKIRUFLQJVRPHSDUWLFLSDQWVWRRYHUO\
focus on the device rather than concentrate on the 
RQVFUHHQGLVSOD\$VLOOXVWUDWHGLQWDEOHVZLWFKLQJ
EHWZHHQH[HUFLVHVWKDWLQYROYHG
WKDWZDVSUREDEO\PRUHLPSRUWDQWWKDQKHUSK\VLFDO
attributes,
HLWKHU SUHVVLQJ $ % RU QR EXWWRQV PHDQW D IDLUO\
KLJK DQG XOWLPDWHO\ XQQHFHVVDU\ OHDUQLQJ FXUYH
ZDV UHTXLUHG 7KLV ZDV IXUWKHU FRPSOLFDWHG E\ WKH
inconsistency between the aerobic section, which 
UHOLHGVROHO\RQJHVWXUHPRYHPHQWDQGWKHPXVFXODU
H[HUFLVHVZKLFKUHTXLUHGGLIIHUHQWEXWWRQSUHVVHV$V
such, the use of button presses was perceived as being 
VRPHZKDWQHJDWLYH&OHDUO\ LPSURYHPHQWVQHHGWR
EHPDGHLQWKHDFFXUDF\RIWKHJHVWXUHUHFRJQLWLRQ
LQUHODWLRQWRWKHFRRUGLQDWLRQRIDFWLYLWLHV$OWKRXJK
QRRQHGLUHFWO\LQGLFDWHGWKHFRQWURODVFXPEHUVRPH
LWZDVFOHDUWKDWPHUHO\KROGLQJDQREMHFWGHWUDFWHG
IURPH[HUFLVHSHUIRUPDQFHLQFOXGLQJKDYLQJWRVKLIW
LWIURPRQHKDQGWRDQRWKHUEHWZHHQH[HUFLVHV7KLV
VXJJHVWV WKH SRWHQWLDO EHQH¿WV RI ZHDUDEOH UDWKHU
WKDQ KDQGKHOG VHQVRU\ GHYLFHV SDUWLFXODUO\ ZLWK
QREXWWRQSUHVVLQJUHTXLUHPHQW
4.3 Visual feedback
$OWKRXJK VRPH SDUWLFLSDQWV WDONHG DERXW WKH
advantages of being able to see their own position 
RQVFUHHQZKLOHH[HUFLVLQJPRVW
GLGQRWLQLWLDOO\XVHLWIRUWHFKQLTXHFRUUHFWLRQ)URP
WKH TXHVWLRQQDLUH GDWD RQO\  XVHUV LQGLFDWHG WKDW
they actively used the video for this purpose. In 
SDUWLFXODU PDQ\ XVHUV UHFDOOHG WKH YLGHR WR EH
distracting, either because they did not like to see 
WKHPVHOYHVRQVFUHHQRUEHFDXVHWKH\IHOWWKHYLGHR
ODJJHGEHKLQGZKLFKPHDQWLWZDVVORZLQUHVSRQGLQJ
WRWKHLURZQSK\VLFDOPRYHPHQWV+RZHYHUWKURXJK
practice in using the application, it was noticeable 
WKDWVRPHLQGLYLGXDOVEHFDPHPRUHDFFXVWRPHGWR
looking at the video as a reference point to identify 
ZKHWKHUWKHLUERG\SRVLWLRQRUJHQHUDOSHUIRUPDQFH
RI WKHDFWLYLW\ZDVFRUUHFW$VVXFK LWZDV IHOW WKDW
individual opinions about the live video did not show 
DQ\FRQVHQVXV,WFRXOGEHWKDWLQFUHDVHGFRPSOH[LW\
RI WKH H[HUFLVHV SHUIRUPHG FRXOG PDNH WKH XVH RI
YLVXDO IHHGEDFN PRUH LPSRUWDQW KRZHYHU VLPLODUO\
LW PD\ EH DQ XQQHFHVVDU\ IHDWXUH IRU PDQ\ RI WKH
WDUJHW XVHUV ,W ZLOO EH LPSRUWDQW WR GLVFRYHU PRUH
about user perceptions of this feature, as its inclusion 
XVHV VLJQL¿FDQW DPRXQWV RI SURFHVVLQJ SRZHU DQG
LPSRVHV WHFKQLFDO UHTXLUHPHQWV WKDW FRXOG PDNH LW
XQVXLWDEOHIRUWKH'79SODWIRUP
$IWHU WKH LQLWLDO KRUURU >ODXJKV@ 6HHLQJ \RXUVHOI
LQDYLGHR\HDKEHFDXVH\RXFDQFRPSDUH\RXU
\RXUERG\DOLJQPHQWWRWKHPRGHOVDOLJQPHQWDQG
it gives you a good, understanding of where your 
ERG\LVLQUHODWLRQWRWKHH[HUFLVH\RX¶UHGRLQJ6R
LW¶VYHU\XVHIXOIURPWKDWSRLQWRIYLHZ
4.4 Clarity of instructions
Given the previously reported discrepancies between 
what the instructions described and what was 
GHPRQVWUDWHGE\WKHYLUWXDOLQVWUXFWRUDQGJLYHQWKH
QRYHOW\RIWKHDSSOLFDWLRQVVRPHLQGLYLGXDOVVWUXJJOHG
WRFRPSO\([DPSOHVLQFOXGHGWKHFRQFHSWRIEULVNO\
PDUFKLQJRQWKHVSRWEHWZHHQH[HUFLVHVWRPDLQWDLQ
UDLVHGKHDUWUDWHDQGDYRLGµFRROLQJGRZQ¶$OWKRXJK
WKH LQVWUXFWLRQV IRU WKLVZHUHPDLQO\JLYHQEHWZHHQ
the aerobic activities (including early instructions 
RQ WKH LPSRUWDQFH RI GRLQJ WKLV WKURXJKRXW PDQ\
VLPSO\IRUJRWWRGRWKHPDQGVWRSSHGLQRUGHUWRSD\
DWWHQWLRQWRWKHQH[WVHWRILQVWUXFWLRQV6RPHXVHUV
VXJJHVWHGDGGLWLRQDOSURPSWVVXFKDVDQDQLPDWHG
ZDONLQJ ¿JXUH RQVFUHHQ WR UHPLQG WKHP ZKHQ WR
NHHSPRYLQJ
6LPLODUO\ LW ZDV DOVR PHQWLRQHG WKDW DW WLPHV WKH
LQVWUXFWLRQV ZHUH QRW H[SOLFLW HQRXJK WR LQGLFDWH
which hand the user should be holding the Wii Mote 
LQ$OWKRXJK WKLV LVVXHGLGQRWKDYHDQ\QRWLFHDEOH
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LPSDFW RQ KRZ WKH DFWLYLWLHV ZHUH SHUIRUPHG
GLVFUHSDQFLHVLQWKHYLGHRGHPRQVWUDWLRQUDLVHGWKH
IROORZLQJFRQFHUQV
,GLGQ¶WNQRZZKHWKHU ,ZDV WRXVHRQHKDQGRU
ERWKKDQGVZLWKVRPHRI WKHH[HUFLVHV LWZRXOG
be useful to say either start with your right hand 
RU«µ\RXFDQGRERWKLI\RXZDQWWR¶\RXNQRZ
EHFDXVH , GLGQ¶W NQRZ VRPH RI WKHP ZKHWKHU ,
ZDVXVLQJERWKKDQGV«WKDWZDVQ¶WH[SODLQHGDW
the beginning.
7KHVH H[DPSOHV DOVR IXUWKHU VXJJHVW WKH SRWHQWLDO
advantages of using a wearable, hands free device, 
ZKLFKLVOLNHO\WRKDYHKHOSHGVLPSOLI\WKHSURFHGXUH
DQGPDNHWKHSHUIRUPDQFHRIWKHH[HUFLVHWKHIRFXV
RIWKHXVHUV¶DWWHQWLRQUDWKHUWKDQWKHPDQLSXODWLRQ
of the control device.
4.5 Quality of the Exercises
In general, while participants thought that the 
QXPEHUDQGYDULHW\RIH[HUFLVHV LQ WKHSURJUDPPH
ZHUHDSSURSULDWHIRUWKHVWXG\LQRUGHUWRNHHSWKHP
PRWLYDWHGRYHUDPRUHVXVWDLQHGSHULRGRIWLPHWKHUH
ZDVDFRQVHQVXVWKDWWKHUHVKRXOGEHPRUHYDULDWLRQ
LQWKHDYDLODEOHVHWRIH[HUFLVHV1RWRQO\WRUHGXFH
WKHPRQRWRQ\RIGRLQJWKHVDPHUHJLPHQWHGVHWRQ
DUHJXODUEDVLVEXWDOVRWRH[SDQGRQWKHGLIIHUHQW
VHFWLRQVWRDFFRPPRGDWHIRUSHUVRQDOUHTXLUHPHQWV
RIDPRUHVSHFLDOLVHGSURJUDPPH
)RUSHRSOHOLNHPH,WKLQNLWPD\EHFRXOGEHDOLWWOH
PRUHGHPDQGLQJ«VXSHU¿WSHRSOH MXVWRQ WKH
EULGJHRI«WKH\GH¿QLWHO\ZRXOGZDQWPRUH
$OOWKRVHH[HUFLVHVDQGWKDWORRNVXJJHVWWRPH
RYHU V GH¿QLWHO\ WKDW DQG , GRQ¶W VHH P\VHOI
in that age group yet, and therefore I, and I think 
PRVW SHRSOH WKLQN RI WKHPVHOYHV DV ¿WWHU WKDQ
they are.
+RZHYHU LQ WKLV FRQWH[W LW PXVW EH UHFRJQLVHG
WKDW PRVW RI WKH SDUWLFLSDQWV ZHUH UHODWLYHO\ \RXQJ
DYHUDJHDJH\HDUVDQGSK\VLFDOO\DFWLYHZLWK
PDQ\ PHQWLRQLQJ µRWKHU RSSRUWXQLWLHV¶ WR NHHS ¿W
UDWKHUWKDQKDYLQJWRXVHDV\VWHPLQWKHLURZQKRPH
Therefore, had we recruited only physically inactive 
SDUWLFLSDQWV WKHQ WKHRXWFRPHVDQGFRPPHQWVDUH
likely to have been considerably different.
6HYHUDO SDUWLFLSDQWV LQGLFDWHG WKDW PRELOLVDWLRQ
H[HUFLVHVDUHSDUWLFXODUO\ LPSRUWDQW IRUROGHUDGXOWV
DQG WKDW PRUH ZHUH UHTXLUHG LQ WKH SURJUDPPH
There were wrist and shoulder circles included, but 
suggestions were given to also include hip and neck 
FLUFOLQJ WR WDUJHW WKHPDLQ MRLQWV WKDW WHQG WRVWLIIHQ
with age.
)URP WKH LQWHUYLHZV LW ZDV IRXQG WKDW SDUWLFLSDQWV
WKRXJKW WKH ¶OHDUQDELOLW\¶RI WKH LQFOXGHG H[HUFLVHV
ZDV ¿QH IRU WKH ¿UVW WLPH XVHU RU WKRVH WKDW ZHUH
QRW DFFXVWRPHG WR µH[HUFLVH FODVV VW\OH¶ DFWLYLWLHV
DOWKRXJKVRPHGRXEWVZHUHUDLVHGDERXW WKHQHHG
for the instructions to be quite so detailed.
4.6 Personalisation
)HHGEDFN GXULQJ WKH LQWHUYLHZV LGHQWL¿HG WKDW
VRPH SDUWLFLSDQWV ZRXOG KDYH OLNHG PRUH WLPH WR
SHUIRUP WKH H[HUFLVHV FRPSDUHG WR UHDGLQJ WKH
LQVWUXFWLRQV SULRU WR VWDUWLQJ WKH DFWLYLW\ &ULWLFLVP
LQFOXGHG WRR PDQ\ LQVWUXFWLRQV RU WRR ELJ D WLPH
JDS EHWZHHQ H[HUFLVHV GHVSLWH WKH PDUFKLQJRQ
WKHVSRWDFWLYLW\7KLVZDVEDVHGRQWKHSHUFHSWLRQ
WKDW WRRPDQ\ LQVWUXFWLRQVFRXOGDFWXDOO\KLQGHUDQ
LQGLYLGXDO¶VSHUIRUPDQFHRYHUWLPH4XHVWLRQVZHUH
also raised over the possibility to take a pick and 
PL[DSSURDFKLQWHUPVRIEHLQJPRUHVHOHFWLYHRYHU
ZKDWH[HUFLVHVZHUHFKRVHQRYHUDVKRUWHUSHULRG
RIH[HUFLVLQJWLPH
7KHEDFNJURXQGPXVLFZDVSHUFHLYHGWREHDXVHIXO
FRPSRQHQWRIWKHSURJUDPPHZLWKFRPPHQWVPDGH
WKDWLWKHOSHGLQGLYLGXDOVNHHSLQWLPHZLWKWKHEHDW
RUWHPSRRIWKHH[HUFLVH,QWKLVUHJDUGQRWRQO\ZDV
LW UHSRUWHG DV DQ LPSRUWDQW PRWLYDWLRQDO IDFWRU EXW
WKHOLJKWGDQFHOLNHVW\OHRIPXVLFZDVGHVFULEHGDV
PRRGHQKDQFLQJ
« XQOHVV LW ZDV D SLHFH RI PXVLF \RX KDWHG RU
KDG \RX NQRZ QHJDWLYH FRQQRWDWLRQV 6R , ,
think probably it adds to the good effect, yeah I 
WKLQNLW¶VSUREDEO\DSRVLWLYHWKLQJ
7KHPXVLF , WKLQN LV YHU\ VXSSRUWLYH LQ WHUPVRI
UK\WKP ,DOVR WKLQN LWVPRRG OLIWLQJDVZHOODQG
and keeps you on task.
5HODWHG WR WKH FULWLFLVPV DERXW WKH SUREOHPV ZLWK
WKH V\QFKURQLVDWLRQ DQG WLPLQJ RI SULQWHG DQG
VSRNHQLQVWUXFWLRQVZLWKWKHPRYHPHQWRIWKHµYLUWXDO
LQVWUXFWRU¶ PDQ\ SDUWLFLSDQWV IHOW LW ZDV QRWLFHDEOH
ZKHQ WKH LQVWUXFWRU¶V SDFH GURSSHG EHKLQG WKH
EHDW RI WKH PXVLF ,Q WKLV LQVWDQFH LW ZDV XQFOHDU
whether increasing the intensity of the activity should 
LQFUHDVH WKH VSHHG RI WKH LQVWUXFWRU¶V PRYHPHQW
RQVFUHHQ )XUWKHUPRUH ZKLOH WKH PXVLF FUHDWHG
real value for the aerobic activities, it was felt to 
EHOHVVVLJQL¿FDQWLQWKHVWUHWFKLQJFRPSRQHQWWKDW
UHTXLUHG PRUH IRFXVHG EUHDWKLQJ 0L[HG UHDFWLRQV
ZHUHUHFHLYHGIURPSDUWLFLSDQWVZKHQDVNHGLIWKH\
ZRXOGKDYH OLNHG WRFXVWRPLVH WKHPXVLFSOD\HG LQ
WKHDFWLYLW\SURJUDPPH2Q WKHRQHKDQGDZLGHU
YDULHW\ RI PXVLF ZDV WKRXJKW WR EH LPSRUWDQW WR
VWRSWKHPRQRWRQ\RIKHDULQJWKHVDPHWXQHSOD\HG
GXULQJSURORQJHGXVHRIWKHDSSOLFDWLRQ6XJJHVWLRQV
KHUHLQFOXGHGSOD\LQJWKHPXVLFDWGLIIHUHQWVSHHGV
WR FRQWURO WKH LQWHQVLW\ RI WKH H[HUFLVH 6RPH
participants suggested that this could be based 
RQNQRZLQJWKHEHDWRI WKHPXVLFRUVLPLODUO\ WKDW
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an option at the side of the user interface could be 
SURYLGHG WRFKDQJH WKH WHPSRRI WKHFXUUHQW WUDFN
&KDQJLQJWKHWHPSRZKLOHUHWDLQLQJWKHSLWFKRIWKH
GLJLWDOPXVLFSOD\HGLVWHFKQLFDOO\IHDVLEOHDQGFRXOG
EHSXWXQGHUXVHUFRQWURODVPHQWLRQHG+RZHYHULW
FRXOGDOVREHDGMXVWHGLQDFFRUGDQFHZLWKWKHXVHU¶V
KHDUW UDWH LI D GHYLFH WR PRQLWRU WKH XVHU¶V SXOVH
ZHUHLQWHJUDWHGLQWRWKHV\VWHP,WLVSRVVLEOHVXFKD
device could be incorporated as part of the wearable 
µFRQUROGHYLFH¶PHQWLRQHGDERYH
5. CONCLUSION & DISCUSSION
The unavoidable switch to digital television over 
WKH QH[W IHZ \HDUV SUHVHQWV D ZLGH VSHFWUXP RI
SRVVLELOLWLHV%H\RQGWKHFHQWUDOLW\RI WKHPHGLXPLQ
SHRSOH¶VHYHU\GD\OLYHVWKHUHDUHSRWHQWLDOEHQH¿WV
WR LQWHJUDWLQJ D SK\VLFDO ¿WQHVV SURJUDPPH LQWR D
WHOHYLVLRQEDVHG FRQWH[W VXFK DV WKH SRVVLELOLW\ RI
XVLQJ DQ HOHFWURQLF SURJUDPPH JXLGH DV SDUW RI D
VFKHGXOLQJ V\VWHP IRU H[HUFLVH +RZHYHU XQOLNH
FXUUHQWFRPPHUFLDORIIHULQJVPDQ\ROGHUDGXOWVZLOO
UHTXLUH D SK\VLFDO DFWLYLW\ SODQ WKDW LV VSHFL¿FDOO\
tailored to their needs integrating preventive with 
WKHUDSHXWLFUHFRPPHQGDWLRQVIRUDHURELFPXVFXODU
VWUHQJWKHQGXUDQFHÀH[LELOLW\DQGEDODQFHDFWLYLWLHV
DVZHOODVPRUHVSHFLDOLVHGWKHUDSHXWLFDSSURDFKHV
IRU SDUWLFXODU PXVFXORVNHOHWDO SUREOHPV RU PRUH
KLJK LPSDFW DFWLYLWLHV IRU WKRVH SHRSOH ZKR FDQ
WROHUDWH WKHP 6XFK SRVVLELOLWLHV VHHP LQ OLQH ZLWK
FXUUHQW8.EDVHGKHDOWKSROLFLHVWKDWUHFRJQLVHWKH
LPSRUWDQFHRILQFUHDVLQJOLIHH[SHFWDQF\DQGJHQHUDO
ZHOOEHLQJ>@
7KH TXDQWLWDWLYH UHVXOWV IURP WKLV VWXG\ LQGLFDWH
PRRG VLJQL¿FDQWO\ LPSURYHG DIWHU WKH DFXWH WULDO
while no acute effects were found in cognition. In 
part, this lack of an acute effect is not a surprise, as 
DPHDVXUDEOHLPSDFWRQJHQHUDO LQWHOOLJHQFHZRXOG
SUREDEO\ UHTXLUH ORQJHU WHUP VXVWDLQHG H[HUFLVH
ZKLFK ZRXOG OHDG WR LPSURYHG RYHUDOO KHDOWK DQG
DVQRWHGWKHFXUUHQWH[HUFLVHVZHUHSRVVLEO\RIWRR
OLJKW DQ LQWHQVLW\ WR DFKLHYH VXFK KHDOWK EHQH¿WV
+RZHYHULW LVHQFRXUDJLQJWRVHHWKDWVPDOOWUHQGV
LQ WKH GDWD LQGLFDWH SRVVLEOH EHQH¿WV ZLWK721,
VFRUHLQFUHDVLQJE\DERXWLWHPVHHWDEOH7KLV
VXJJHVWV WKH SRWHQWLDO IRU PHDVXUDEOH FRJQLWLYH
EHQH¿WVWREHREWDLQHGIURPPRUHVXVWDLQHGH[HUFLVH
which will be incorporated into future research.
5HJDUGLQJ PHDQ KHDUW UDWH DQG 53( YDOYHV WKH
PDMRULW\RIH[HUFLVHVZHUHRIDOLJKWLQWHQVLW\H[FHSW
for three activities based on heart rate data, and two 
EDVHGRQ53(GDWDIURPWKHDHURELFVHFWLRQZKLFK
ZHUH FODVVL¿HG DV PRGHUDWH LQWHQVLW\ DQG WKXV
XQOLNHO\ WR SURGXFH KHDOWK EHQH¿WV 7KLV OLPLWDWLRQ
ZDV UHÀHFWHG LQ WKH TXDOLWDWLYH IHHGEDFN ZKHUH
WKHPDMRULW\RISDUWLFLSDQWVVWDWHG WKDW WKH LQWHQVLW\
RI H[HUFLVHV ZDV QRW JUHDW HQRXJK IRU WKHP $V
VXFKUHFRPPHQGDWLRQVIRUIXWXUHUHVHDUFKLQFOXGH
LQFRUSRUDWLQJ EHWWHU PHFKDQLVPV WR JXLGH XVHUV LQ
WKH OHYHO RI HIIRUW UHTXLUHG WR REWDLQ DQG PDLQWDLQ
KHDOWK EHQH¿WV )RU H[DPSOH E\ LQFOXGLQJ ERG\
VHQVRUVOLNHDKHDUWUDWHPRQLWRULQWKHV\VWHPLWLV
IHDVLEOHWKDWSK\VLFDOLQWHQVLW\RIWKHH[HUFLVHVFRXOG
EHYLVXDOO\PRQLWRUHGZLWKIHHGEDFNWRLQGLFDWHLIWKH
user is required to work at a lower or higher intensity 
WRDFKLHYHWKHLURYHUDOOWUDLQLQJJRDOV6LPLODUO\WKH
VDPHLQIRUPDWLRQFRXOGEHXWLOLVHGZLWKLQWKHV\VWHP
WR DXWRPDWLFDOO\ DGMXVW H[HUFLVH LQWHQVLW\ GXUDWLRQ
DQG WHPSR LQ UHDO WLPH DQG WR WULJJHU VXLWDEOH
LQVWUXFWLRQV DQG SURPSWV 7KLV RSWLRQ PD\ DOVR
SURYLGHDXVHIXOVDIHW\PHFKDQLVPE\ZDUQLQJ WKH
XVHU VKRXOG WKH\ EH GDQJHURXVO\ RYHU SHUIRUPLQJ
7KHLQFOXVLRQRISK\VLRORJLFDOPRQLWRUVZLWKZHDUDEOH
PRWLRQVHQVRUVSRVVLEO\RQZULVWVDQGDQNOHVDQG
their appropriate integration with the application will 
play a central role in our future investigation of this 
V\VWHP
7KHFXUUHQWUHVHDUFKKDVWREHSXWLQWRWKHFRQWH[W
WKDW SDUWLFLSDQWV ZHUH DOO UHDVRQDEO\ ¿W DQG RIWHQ
WDONHG RI KDYLQJ µRWKHU RSSRUWXQLWLHV¶ WR NHHS
DFWLYH $V VXFK ZKLOH WKH VWXG\ LGHQWL¿HG WKDW
PDQ\ SDUWLFLSDQWV IHOW WKDW WKH SK\VLFDO H[HUFLVH
SURJUDPPH ZDV VXLWDEOH IRU WKH WDUJHW JURXS RQ
a personal level the duration of activities were not 
ORQJ HQRXJK 7R UHLWHUDWH HDFKH[HUFLVH ODVWHG IRU
DSSUR[LPDWHO\VHFRQGVZLWKWKHWHPSRGXULQJ
WKH ZDUPXS DHURELFV DQG FRROGRZQ VHFWLRQV
UDQJLQJ IURP  ESP DQG EHWZHHQ 
ESPIRUWKHPXVFXODUVHFWLRQ,WLVOLNHO\WKDWKDGZH
UHFUXLWHGSK\VLFDOO\LQDFWLYHDQGRUROGHUSDUWLFLSDQWV
PRUH UHSUHVHQWDWLYH RI WKH WDUJHW µROGHU DGXOWV¶
SRSXODWLRQ WKHQ WKH RXWFRPHV PD\ KDYH EHHQ
FORVHUWRDFKLHYLQJSRWHQWLDOKHDOWKEHQH¿WV7KLVZLOO
DOVR EH FRQVLGHUHG LQ WKH SRSXODWLRQ VDPSOLQJ IRU
future research.
)URP WKH LQWHUYLHZV LW ZDV IRXQG WKDW SDUWLFLSDQWV
WKRXJKW WKH DPRXQW RI LQVWUXFWLRQV LQ WKH SK\VLFDO
DSSOLFDWLRQZHUH¿QH IRU ¿UVW WLPHXVHUV+RZHYHU
VRPHIHOWWKDWWKHUHVKRXOGEHDQRSWLRQWRUHPRYH
VRPHRUDOORIWKHLQVWUXFWLRQVZKLFKZRXOGDOORZIRU
PRUHWLPHWRH[HUFLVH9LGHRIHHGEDFNZDVDOVRQRW
WKRXJKWWREHDQLPSRUWDQWIHDWXUHRIWKHDSSOLFDWLRQ
although it was used for technique correction 
ZKHQ LQGLYLGXDOVEHFDPHPRUHDFFXVWRPHG WR WKH
SURJUDPPH $OWHUQDWLYHO\ PXVLF ZDV IRXQG WR EH
LPSRUWDQW IRU WLPH NHHSLQJ DQG WR HQKDQFH PRRG
DQG PRWLYDWLRQ ,Q WKLV UHJDUG XVHIXO VXJJHVWLRQV
IURPSDUWLFLSDQWVLQFOXGHGRSWLRQVWRFXVWRPLVHWKH
PXVLFWHPSRVRWKDWWKH\FRXOGVHOHFWWRZRUNDWD
VORZPRGHUDWHRU IDVWSDFH ,I IXOO\ LQWHJUDWHG LQWR
WKHV\VWHPWKLVFRXOGEHSDUWLFXODUO\DGYDQWDJHRXV
in encouraging users to increase the intensity of the 
H[HUFLVHZKHQXQGHUSHUIRUPLQJRUYLVDYHUVD
)XUWKHU VXJJHVWLRQV LQFOXGHG H[SDQGLQJ WKH UDQJH
DQG VW\OH RI H[HUFLVHV ,Q SDUWLFXODU DORQJVLGH WKH
ZULVWDQGVKRXOGHUFLUFOHVLWZDVUHFRPPHQGHGWKDW
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hip and neck circling should be included to target 
VSHFL¿FMRLQWPRYHPHQWVWKDWWHQGWRVWLIIHQZLWKDJH
)RUIXWXUHLPSOHPHQWDWLRQWKHUHLVDOVRWKHSRWHQWLDO
WRH[SORUHWKHLQFOXVLRQRIIUHHZHLJKWVRUUHVLVWDQFH
EDQGV LQ WKHPXVFOHFRPSRQHQW7KLVZRXOGPHDQ
that for any input device used, it should avoid the 
XVHRIKROGLQJDUHPRWHRULQYROYLQJEXWWRQSUHVVHV
ZKHUH IHDVLEOH DQG UHO\ RQ PRUH QDWXUDO IRUPV RI
body gesture so that the hands are free to hold bands 
RUZHLJKWV$QH[DPSOHRIDQLQSXWGHYLFHWKDWGRHV
QRW UHTXLUH WKHXVHU WRKROGD UHPRWH LVDEDODQFH
board, such as the board used by Nintendo for the 
1:)ZKLFKFRXOGEHXVHGWRGHWHFWERG\PRYHPHQW
LQWKHDHURELFDQGPXVFOHVHFWLRQV
In building on the strengths of using the virtual 
instructor for older adults, other possibilities include 
H[SORULQJPRUHG\QDPLFPHDQVWRFXVWRPLVHERWKWKH
GHVLJQRI WKHFKDUDFWHUDQG WKH UHDOWLPH IHHGEDFN
UHTXLUHG ZKHQ SHUIRUPLQJ WKH H[HUFLVH $OWKRXJK
the gender of the instructor did not appear to be an 
LPSRUWDQW LVVXH VRPH SUHIHUHQFHV IRU D \RXQJHU
LQVWUXFWRU ZHUH H[SUHVVHG 7R DFFRPPRGDWH IRU
WKHVH XVHU YDULDWLRQV DQG WR RYHUFRPH WHFKQLFDO
OLPLWDWLRQVRIXVLQJDYLGHRGHPRQVWUDWLRQD ULFKHU
DQG PRUH LQWHJUDWHG DYDWDU FKDUDFWHU LV ZRUWK
SXUVXLQJ +RZHYHU LWV GHVLJQ PXVW WDNH RQ ERDUG
SUHVHQWOLPLWDWLRQVLQWKHGHSOR\PHQWRI'JUDSKLFV
DQGQDWLYH OLEUDULHV WKDWDUHQRWSUHVHQWO\VSHFL¿HG
E\RSHQPLGGOHZDUHVWDQGDUGVVXFKDVE\0+3RU
-DYD 79 >@ DV ZHOO DV WKH DEVHQFH RI D EXLOWLQ
JUDSKLFVFDUGLQPDQ\GLJLWDOVHWWRSER[UHFHLYHUV
+RZHYHUWKHSRWHQWLDORIWKLVDSSURDFKLVWKHJUHDWHU
ÀH[LELOLW\LWDIIRUGVIRUWKHDSSHDUDQFHRIWKHDYDWDU
including the possibility of a range of characters to 
FKRRVH IURP ,WDOVRRSHQVXSRWKHUSRVVLELOLWLHVRI
PRUH ÀH[LELOLW\ FRPSDUHG WR WKH FRQVWUDLQWV RI SUH
recorded video, such as user-selected viewing 
angles and greater adaptability to variations in the 
H[HUFLVHVDQGWKHLUVW\OHEHLQJGHPRQVWUDWHG
)LQDOO\ WR FRQFOXGH WKH PDLQ VXJJHVWLRQV IRU
LPSURYLQJ WKH SK\VLFDO H[HUFLVH SURJUDPPH ZHUH
WRDPDNHWKHDFWLYLWLHVPRUHSK\VLFDOO\LQWHQVHE
GHYHORSDSURJUDPPHZKLFKG\QDPLFDOO\SURJUHVVHV
ZLWKXVHFLQFUHDVHWKHWLPHOHQJWKRIHDFKDFWLYLW\
G XVH IHHGEDFN WKDW GRHV QRW UHTXLUH WKH XVHU WR
SUHVV D EXWWRQ GXULQJ WKH H[HUFLVH DQG H KDYH
PRUHSHUVRQDOFKRLFHRYHUWKHLQVWUXFWRUDQGPXVLF
SUHVHQWHG ,Q OLQH ZLWK WKHVH UHVHDUFK ¿QGLQJV RXU
WHDPLVFXUUHQWO\LQFROODERUDWLRQWRSXUVXHVRPHRI
WKHVHLVVXHVLQPRUHGHWDLO
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